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Amendments & Claim Status 

[1] This office action is responsive to Amendment-F received on Jan. 27, 2009. Claims 1-5, 
7, and 10-16 remain pending; claims 15-16 new. 

Claim Rejections - 35 U.S.C. § 112 

[2] In response to Amendments to the Claims received on Jan. 27, 2009, the previous § 1 12 
rejections are withdrawn. 

Claim Rejections - 35 U.S.C. § 101 

[3] In response to Amendments to the Claims received on Jan. 27, 2009, the previous § 101 
rejections are withdrawn. 



Remarks Unpersuasive resardins Rejections Under 35 U.S.C. .£ 102 

Initially, applicant respectfully submits that the applied references fail to make obvious the 
claimed invention because the apparatus disclosed by each of Genco and Spence has nothing to do 
with providing fundamental compensation for the distortion of an image captured by a camera 
unit including a lens /lens system so that the position of an object within the image may be 
accurately determined, or with determining a discrepancy of light (a light beam) penetrating the 
lens system relative to an optical center of the lens system. 



Response to Arguments 
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Applicant also respectfully submits that both of the applied references are non-analogous art to 
the claimed invention, such that persons of ordinary skill in the art would not have looked to 
either of these references even if such persons were considering hypothetical modifications to a 
camera unit containing a lens / lens system which captures images having objects therein. Clearly, 
neither reference discloses or pertains to a camera unit and hence are not in the same field of 
endeavor as the claimed invention. 



Applicant's Remarks at 16-18. 

Remarks filed Jan. 27, 2009 with respect to claims 1-3,7, 7, 10, and 12-14 have been 
considered but are moot in view of the new ground(s) of rejection. 

Upon careful consideration and in light of the above amendments, applicant respectfully submits 
that the rejection is overcome and that present claim 4 is patentably distinct over the applied 
references because Day fails to overcome the basic deficiencies of Genco and Spence as 
discussed above 



Additionally, persons of ordinary skill in the art would not consider the Examiner's proposed 
further modification to the hypothetical combination of Genco's and Spence's relative to select 
features of Day pertaining to use of multiple cameras and a storage means to be obvious because 
the references do not provide any motivation for the proposed modification, and the Examiner has 
not identified any other appropriate motivation for the proposed modification under 35 USC 103. 

Applicant's Remarks at 19-20. 

Remarks filed Jan. 27, 2009 with respect to claim 4 have been considered but are moot in 

view of the new ground(s) of rejection. 



Claim Rejections - 35 U.S.C. § 103 

[4] The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Genco et al. in view of Beuker et al. 

[5] Claims 1-3, 5, 7, 10, 12-14 are rejected under 35 U.S.C. 103(a) as being unpatentable 



over the combination between U.S. Reg. No. H000315 (published Aug. 4, 1987, hereinafter 
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"Genco et al.") in view of U.S. Pub. No. 2002/0018589 (published Feb. 14, 2002, hereinafter 
"Beuker et al"). 

Regarding claim 1, while Genco et al. discloses a method for measuring a position (the 
positions in grid pattern item 32 at fig. 2) of an object (fig. 2, item 12; fig. 2, item 36) according 
to an image (fig. 2, item 34) of the object captured by a camera unit (fig. 2, items 10, 18) wherein 
the object (fig. 2, item 12; fig. 2, item 36) is contained within the image (fig. 2, item 34) captured 
by the camera unit (fig. 2, items 10, 18), the method comprising the steps of: 

capturing an image (fig. 2, item 34) containing an object (fig. 2, item 12; fig. 2, item 36) 
using a camera unit (fig. 2, item 18) with a lens system (fig. 2, items T, 16); 

calculating a discrepancy (the discrepancy between item 30 and 36 in fig. 2; "distance 'S' 
from the optical center of the grid pattern 32 which was the location of the first image 30" at 
3:58-61) of an incident beam of light ("point source of light" item 12 at fig. 2) penetrating the 
lens system (fig. 2, items T, 16) of the camera unit (fig. 2, items 10, 18) relative to an optical 
center ("the optical center of the grid pattern 32 which was the location of the first image 30" at 
3:51-62; fig. 2, item 30 obtained from fig. 1) of the lens system; and 

wherein a distance between the object and the camera unit is not known prior to 
measuring the position of the object (Genco et al. does not disclose that said distance is known, 
thus it need not be known and thus not known); 

wherein the incident beam of light ("point source of light" item 12 at fig. 2) is directly 
projected from the object (fig. 2, item 12) to the lens system ("point light source 12 may be 
noncoherent light emitted by a small size ordinary penlight bulb" at 2:62-64); and 

wherein said discrepancy (the discrepancy between items 30 and 36 in fig. 2) is a 
minimum distance (the discrepancy distance between item 30 and 36 in fig. 2 is minimal on the 
grid as it is a direct 2D line, as there is no other way of calculating a closer distance on the grid) 
between the optical center (fig. 2, item 30) and said incident beam of light ("point source of 
light" item 12 at fig. 2), 

Genco et al. does not disclose compensating a position of the object contained in the 
captured image according to the calculated discrepancy (i.e., moving item 36 to overlap item 30). 

Beuker et al. teaches compensating a position of an object (e.g., fig. 4, item 16) contained 
in a captured image (leg item 16 in captured image item 41 n _i is aligned with captured image 



Application/Control Number: 10/806,547 
Art Unit: 2624 



Page 5 



item 41 n at fig. 4) according to a calculated discrepancy (the discrepancy calculated from e.g., 
item 43' and item 43" at fig. 4). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made for the position of the object contained in the captured image according to the 
calculated discrepancy of Genco et al. to be compensated by overlapping as taught by Beuker et 
al. "to provide apparatus and methods which simply and stably determine accurate projective 
transformation relating two images from pairs of corresponding points identified in each image 
of the pair." Beuker et al. at para.0009. 

Regarding claim 2, while Genco et al. discloses a method for measuring a position (the 
positions in grid pattern item 32 at fig. 2) of an object (fig. 2, item 12) with a combination of an 
image (fig. 2, item 34) of the object captured by a camera unit (fig. 2, item 18) and calibration 
information (fig. 1 is calibration to obtain item 30 of fig. 2) for the camera unit (fig. 2, item 18), 
the calibration information being prepared in advance in such a manner that a position of a 
measurement pixel of the image is correlated with a direction (the direction of light directed from 
item 12 at fig. 2) of an incident beam of light ("point source of light" item 12 at fig. 2) and a 
displacement (the distance between items 30 and 36 in fig. 2) from a reference point (fig. 2, item 
30) to the incident beam (fig. 10, item d), the method comprising the steps of: 

(a) capturing an image (fig. 2, item 34 is incorporated) containing an object (fig. 2, item 
12; fig. 2, item 36) using a camera unit (fig. 2, item 18) with a lens, the object (fig. 2, item 36) 
being contained within the image (fig. 2, item 34) captured by the camera unit; 

(b) detecting a position (where item 36 is on grid pattern item 32) of a pixel (fig. 2, item 
36) representative of the object (fig. 2, item 12) in the image (fig. 2, item 34) captured at step (a); 
and 

(c) calculating the position (where item 36 is on grid pattern item 32) of the object (fig. 2, 
item 36) contained in the captured image (fig. 2, item 34) according to the direction and the 
displacement of the incident beam (the grid pattern item 32 calculates the position of item 36, its 
displacement and direction with respect to the calibration information item 30), which are 
obtained from the calibration information (fig. 1 is calibration to obtain item 30 of fig. 2) with 
reference to the position (where item 36 is on grid pattern item 32) of the pixel (fig. 2, item 36) 
detected at step (b); 
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wherein the displacement of the incident beam of light relative to the reference point is a 
discrepancy of the incident beam of light relative to an optical center ("the optical center of the 
grid pattern 32 which was the location of the first image 30" at 3:51-62; fig. 2, item 30) of a lens 
of the camera unit; 

wherein said discrepancy is a minimum distance (the discrepancy distance between item 
30 and 34 in fig. 2 is minimal on the grid, as there is no other way of calculating a closer distance 
on the grid) between the optical center ("the optical center of the grid pattern 32 which was the 
location of the first image 30" at 3:51-62; fig. 2, item 30) and said incident beam of light (fig. 2, 
item 36) is the minimum distance (the discrepancy distance between item 30 and 34 in fig. 2 is 
minimal on the grid, as there is no other way of calculating a closer distance on the grid) between 
the optical center (fig. 2, item 30 obtained from fig. 1 ) and said incident beam of light (fig. 2, 
item 36); and 

wherein the incident beam of light directly projected from the object to the lens of the 
camera unit ("point light source 12 may be noncoherent light emitted by a small size ordinary 
penlight bulb" at 2:62-64), 

Genco et al. does not disclose compensating a position of the object contained in the 
captured image according to the calculated discrepancy (i.e., moving item 36 to overlap item 30). 

Beuker et al. teaches compensating a position of an object (e.g., fig. 4, item 16) contained 
in a captured image (leg item 16 in captured image item 41 n _i is aligned with captured image 
item 41 n at fig. 4) according to a calculated discrepancy (the discrepancy calculated from e.g., 
item 43' and item 43" at fig. 4). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made for the position of the object contained in the captured image according to the 
calculated discrepancy of Genco et al. to be compensated by overlapping as taught by Beuker et 
al. "to provide apparatus and methods which simply and stably determine accurate projective 
transformation relating two images from pairs of corresponding points identified in each image 
of the pair." Beuker et al. at para.0009. 

Regarding claim 3, claim 2 recites identical features as in claim 3. Thus, 
references/arguments equivalent to those presented above for claim 2 are equally applicable to 
claim 3. 
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Regarding claim 5, Genco et al. discloses wherein the pixel position detection means 
(fig. 2, items 24, 30-36) detects the position of the pixel representative of the object (fig. 2, item 
12) having a marker (item 12 has a marker - itself) identifying a typical spot of the object (fig. 2, 
item 36 is a spot identifying item 12). 

Regarding claim 7, claim 2 recites identical features as in the computer program for a 
computer ("microcomputer" at 4:1-2) used for an apparatus of claim 7. Thus, 
references/arguments equivalent to those presented above for claim 2 are equally applicable to 
claim 7. 

Regarding claim 10, Genco et al. discloses wherein said discrepancy calculating step 
involves use of calibration information (fig. 1; fig. 2, item 30) for the camera unit prepared in 
advance, wherein said method further involves generating said calibration information in the 
steps of: 

projecting a beam of light ("point source of light" item 12 at fig. 1) on individual pixels 
of a camera image (fig. 1, item 18); 

according to the beam of light incident to each pixel, calculating a displacement (distance 
between item 30 and 34 at fig. 2) from a reference point (fig. 2, item 30) to the incident beam of 
light ( the incident beam of light must be from item 12 of fig. 2); and 

generating the calibration information (fig. 1, item 30) by correlating a direction and the 
displacement of the incident beam of light ( the incident beam of light must be from item 12 of 
fig. 2) with a position of each pixel (fig. 1 memorizes the position and any displacement of item 
30). 

Regarding claim 15, Genco et al. discloses further comprising the step of outputting the 
compensated position of the object as an actual position of the object (the compensated position 
of the object item 36 is the current actual position, taken after the first fig. 1 optical center 
position test). 

Regarding claim 16, Genco et al. discloses further comprising the step of outputting the 
calculated position of the object as an actual position of the object (the calculated position of the 
object item 36 is the current actual position, taken after the first fig. 1 optical center position 
test). 
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Genco et al. in view of Beuker et al. and Day et al. 

[6] Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over the combination 
between Genco et al. in view of Beuker et al. and U.S. Patent No. 4,639,878 (issued Jan. 27, 
1987, "Dayetal."). 

Regarding claim 4, while Genco et al. in view of Beuker et al. discloses the apparatus 
according to claim 3, Genco et al. in view of Beuker et al. does not teach wherein the camera 
unit comprises cameras in sets of at least two so as to take a plurality of images and the storage 
means stores the calibration information for each camera. 

Day et al. discloses a system for automatically determining the position and attitude of an 
object (fig. 3) wherein the camera unit comprises cameras in sets of at least two (fig. 3, item 26) 
so as to take a plurality of images (6:65-66) and the storage means (fig. 3, item 42) stores the 
calibration information for each camera (8:20-24). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made for the apparatus of Genco et al. in view of Beuker et al. to include the camera unit 
comprising cameras in sets of at least two so as to take a plurality of images as taught by Day et 
al. ". . .for automatically determining the position and attitude of a three-dimensional body. . .", 
Day et al, 3:66-68 and the storage means storing the calibration information for each camera as 
taught by Day et al. for the computer 40 to access the information from the mass storage 42 for 
calculation purposes. 

Allowable Subject Matter 
[7] Claims 12-14 are objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base claim 
and any intervening claims. 

[8] The following is a statement of reasons for the indication of allowable subject matter: 

Regarding claim 12 (and claims 13-14 by analogy), while the prior art of record teaches 
the camera unit being adapted to be positions on one of an automobile and a movable robot, the 
prior art of record does not teach wherein the method further includes outputting the calculated 
position of the object to the automobile or the movable robot. 
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Conclusion 

[9] Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

[10] Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to DAVID P. RASHID whose telephone number is (571)270-1578 
and fax number (571)270-2578. The examiner can normally be reached Monday - Friday 7:30 - 
17:00 ET. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Bhavesh Mehta can be reached on (571) 272-7453. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 

Application Information Retrieval (PAIR) system. Status information for published applications 

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 

applications is available through Private PAIR only. For more information about the PAIR 

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 

like assistance from a USPTO Customer Service Representative or access to the automated 

information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/David T. Hashid/ 
Examiner, Art Unit 2624 

/Bhavesh M Mehta/ David P Rashid 
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